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TECHNICAL FTPl n 

The present invention relates to liquid or gel dishwashing 
detergent compositions containing detergent surfactants and low 
levels of protease for consumer preferred skin condition. 



INVENTION 



Light-duty liquid or gel dishwashing detergent compositions 
are well known in the art. Mildness Is often achieved by the 
usage of certain surfactants such as sulfates of highly 
ethoxylated alcohols, (see e.g. U.S. Patent 3,743,233, Rose & 
TMele), and/or alkyl ethoxy carbonates (See Japanese Patent 
Applications 48-60706 and 48-64102). Betaines have also been 
suggested for use in Improving mildness as well as the sudsing of 
a liquid dishwashing composition. 

Likewise, the art is replete with detergent compositions 
containing enzymes for cleaning (see e.g., U.S. Patent 3,799,879, 
Francke et al; U.S. Patent 3,634,266, TMele et al; U.S. Patent 
3,707,505, Haeda et al} and 4,162,987, Maguire, Jr. et al and 
4,101,457, Place). 

It has been found that proteases added to a light-duty liquid 
or gel dishwashing detergent composition Improves the mildness of 
the composition, even those compositions containing harsh 
surfactants, and surprisingly Improves the dryness of skin. 

SUMMARY OF THF IMVFWTIftM 

The present Invention relates to a light-duty liquid or gel 
dishwashing detergent composition comprising by weight: ' 

(a) from about 5X to about 99% of detergent surfactant 
selected from the group consisting of polyhydroxy fatty 
acid amides; nonionic fatty alkypolyglucosides; Cg-22 
alkyl sulfates; C9.15 alkyl benzene sulfonates, €3-22 
alkyl ether sulfates; Cs-22 olefin sulfonates; Ce-22 
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paraffin sulfates; C 8 -22 »1W glyceryl ether 
sulfonates; fatty acid ester sulfonates; secondary 
alcohol sulfates; C12-I6 alkyl ethoxy carboxyl ates 5 
C11-I6 special soaps; aapholytlc detergent surfactants; 
zwltterionlc detergent surfactants; and mixtures 
thereof; and 

(b) from about 0.001* to about 5* active protease; said 
composition having a pH between about 4 to about 11. 

A particularly preferred embodiment also comprises from about 
1.0% to about 20% of a suds booster and 0.1% to about 4% divalent 
Ions (i.e. magnesium and/ or calcium). 



[AJLEB PES 



The light-duty liquid or gel dishwashing detergent 
compositions of the present invention contain two essential 

components: 

(1) detergent surfactants; and 

(2) low levels of protease effective at the pH of the 
detergent composition. 

Optional ingredients especially suds boosters can be added to 
provide various performance and aesthetic characteristics. 

The term "light-duty dishwashing detergent composition" as 
used herein refers to those compositions which are employed In 
manual (i.e. hand) dishwashing. 

Detergent Surfactant 

The compositions of this Invention contain from about 5% to 
about 99%, preferably from about 10% to about 70%, most preferably 
from about 20% to about 60% of detergent surfactant. 

Included in this category are several anionic surfactants 
commonly used in liquid or gel dishwashing detergents. The 
cations associated with these anionic surfactants are preferably 
selected from the group consisting of calcium, sodium, potassium, 
magnesium, ammonium or alkanol -ammonium, and mixtures thereof, 
preferably sodium, ammonium, calcium and magnesium and/or mixtures 
thereof. Examples of anionic surfactants that are useful 1n the 
present Invention are the following: 
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(1) Alkyl benzene sulfonates in which the alkyl group 
contains from 9 to 15 carbon atoms, preferably 11 to 14 carbon 
atoms in straight chain or branched chain configuration. An 
especially preferred linear alkyl benzene sulfonate contains about 
12 carbon atoms. U.S. Pat. Nos. 2,220,099 and 2,477,383 describe 
these surfactants In detail. 

(2) Alkyl sulfates obtained by sulfating an alcohol having 8 
to 22 carbon atoms, preferably 12 to 16 carbon atoms. The alkyl 
sulfates have the formula ROS03-K* where R is the C 8 ~22 *W 
group and M is a mono- and/or divalent cation. 

(3) Paraffin sulfonates having 8 to 22 carbon atoms, 
preferably 12 to 16 carbon atoms, in the alkyl ™1ety. These 
surfactants are commercially available as Hostapur SAS from 

Hoechst Celanese. 

(4) Olefin sulfonates having 8 to 22 carbon atoms, 
preferably 12 to 16 carbon atoms. U.S. Pat. No. 3,332,880 
contains a description of suitable olefin sulfonates. 

(5) Alkyl ether sulfates derived from ethoxylating an 
alcohol having 8 to 22 carbon atoms, preferably 12 to 16 carbon 
atoms, less than 30, preferably less than 12, moles of ethylene 
oxide. The alkyl ether sulfates having the formula: 

RO(C2H40) x S03*I» f 

where R is the C 8 -z2 *W 9™>up, * 4 » ^ and H is a mono- or 
divalent cation. 

(6) Alkyl glyceryl ether sulfonates having 8 to 22 carbon 
atoms, preferably 12 to 16 carbon atoms, in the alkyl moiety. 

(7) Fatty acid ester sulfonates of the formula: 
Rl - CH(S03'M+)C02R2 

wherein Rl Is straight or branched alkyl from about C 8 to Cis, 
preferably Ci 2 to Ci 6 , and R 2 is straight or branched alkyl from 
about Ci to C 6 , preferably primarily Cj, and M+ represents a mono^ 

or divalent cation. 

(8) Secondary alcohol sulfates having 6 to 18 carbon atoms, 

preferably 8 to 16 carbon atoms. 

(9) Alkyl ethoxy carboxylates of the generic formula 
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RQ(CH2CH20) X CH2C00-M+ wherein R is a C12 to Cje altyl group, x 
ranges from 0 to about 10, and the ethoxylate distribution 1s such 
that, on a weight basis, the amount of material where x is 0 is 
less than about 20%, preferably less than about 15%, most 
5 preferably less than about 10%, and the amount of material where x 
Is greater than 7 is less than about 25%, preferably less than 
about 1$%, most preferably less than about 10%, the average x 1$ 
from about 2 to 4 when the average R 1s C13 or less, and the 
average x is from about 3 to 6 when the average R is greater than 
xo c 13» and M is a cation preferably chosen from alkali metal, 
ammonium, mono*, di-» and tri -ethanol ammonium, most preferably 
from sodium, potassium, ammonium, and mixtures thereof. The 
preferred alKyl ethoxy carboxylates are those where R is a C12 to 
C14 alkyl group. 

l5 (10) The following general structures illustrate some of the 

"special soaps", or their precursor adds (aka Cji-16 alkyl 
carboxyl $) employed in this invention: 

A. A highly preferred class of soaps used herein comprises 
the Cio-Cie secondary carboxyl materials of the formula 
20 R 3 CH(R4)CO0M f wherein R3 is CH3(CH2) X and R* is 

CH3(CH2)y, wherein y can be 0 or an integer from 1 to 6, 
x is an Integer from 6 to 12 and the sum of (x + y) is 
6-12, preferably 7-11, most preferably 8-9. 
8, Another class of special soaps useful herein comprises 
25 those carboxyl compounds wherein the carboxyl substitu- 

ent 1s on a ring hydrocarbyl unit, i.e., secondary soaps 
of the formula rS-r6-C00M, wherein R5 is C7-C1Q, prefer* 
ably C8-Cg, alkyl or alkenyl and R* 1s a ring structure, 
such as benzene, cyclopentane, cyclohexane, and the 
like. (Note: R5 can be in the ortho, met a or para 
position relative to the carboxyl on the ring.) 
C. Still another class of soaps includes the CiO'Cjs 
primary and secondary carboxyl compounds of the formula 
R 7 CH(R8)C00M, wherein the sum of the carbons in R? and 
R8 is 8-16, 97 is of the form CH3-(CHR*) X and R8 is of 
the form H-(CHR9) y , where x and y are integers in the 
range 0-15 and R9 is H or a C]-4 linear or branched 
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alkyl group. R 9 can be any combination of H and C1.4 
linear or branched alkyl group members within a single 
-{CHR*) x ,y group; however, each molecule in this class 
must contain at least one R 9 that Is not H. These types 
of molecules can be made by numerous methods, e.g. by 
hydro formylatl on and oxidation of branched olefins, 
hydroxycarboxylatlon of branched olefins, oxidation of 
the products of Suerbet reaction Involving branched 
oxoalcohols. The branched olefins can be derived by 
ol igomerlzation of shorter olefins, e.g. butene, 
Uobutylene, branched hexene, propylene and pentene. 
D. Yet another class of soaps includes the C10-C18 tertiary 
carboxyl compounds, e.g., neo- acids, of the formula 
r1Ocr11(r12)cO0H, wherein the sum of the carbons in Rl°, 
R" and Rl2 is 8-16. R*", R», and R** are of the form 
CH3-(CHRl 3 )x. where x 1s an integer .In the range 0-13, 
and Rl3 is H or a C1-4 linear or branched alkyl group. 
Note that R 13 can be any combination of H and C1-4 
linear or branched alkyl group members within a single 
-(CHRl 3 )x group. These types of molecules result from 
addition of a carboxyl group to a branched olefin, e.g., 
by the Koch reaction. Comercial examples Include the 
neodecanolc acid manufactured by Exxon, and the 
Versatlc™ acids manufactured by Shell. 
In each of the above formulas A, B, C and 0, the species H 
can be any suitable, especially water-solublllzlng, counterion, 
e.g., H, alkali metal, alkaline earth metal, ammonium, 
al kanol ammonium, dl- and tri- allcanolammonium, C1-C5 alkyl 
substituted ammonium and the like. Sodium 1s convenient, as 1s 

diethanol ammonium. 

Preferred secondary special soaps for use herein are 

water-soluble members selected from the group consisting of the 

water-soluble salts of 2-methyl-l-undecanoic acid, 

2-ethyl-l-decanole acid, Z-propyl-l-nonanoiC acid, 

Z-butyl-l-octano1c acid; z-pentyl-l-heptano1c acid; 

2-methyl-l-dodecanoic acid; 2-ethyl-l-undeeanoie acid; 
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2-propyl-l-decanoic acid; 2-butyM-nonanoic acid; 
2-pentyl -1-octanoic acid and mixtures thereof 
(11) Mixtures thereof. 

The above described anionic surfactants are all available 
commercially. It should be noted that although both di alkyl 
sulfesuccl nates and fatty add ester sulfonates will function well 
at neutral to slightly alkaline pH, they will not be chemically 
stable in a composition with pH much greater than about 8.5* 

Other useful surfactants for use in the compositions are the 
nonionic fatty alkyl polyglucosides. These surfactants contain 
straight chain or branched chain Ca to Cis> preferably from about 
C12 to Cj4, alkyl groups and have an average of from about 1 to 5 
glucose units, with an average of 1 to 2 glucose units being most 
preferred. U.S. Pat. Nos. 4,393,203 and 4,732,704, incorporated 
by reference , describe these surfactants. 

The compositions hereof may also contain a polyhydroxy fatty 
acv amide surfactant of the structural formula: 

0 Rl 

II 1 
(I) R2 - C • N - Z 

wherein: R 1 is H, C1-C4 hydrocarbyl, 2-hydroxy ethyl, 2-hydroxy 
propyl, or a mixture thereof, preferably C1-C4 alkyl, more 
preferably Ci or C2 alkyl, most preferably Ci alkyl (i.e., 
methyl}; and R 2 Is a C5-C31 hydrocarbyl, preferably straight chain 
C7-C19 alKyl or alkenyl, more preferably straight chain Cg-Cn 
alkyl or alkenyl, most preferably straight chain Cn~Ci7 alkyl or 
alkenyl, or mixtures thereof; and Z is a polyhydroxyhydrocarbyl 
having a linear hydrocarbyl chain with at least 3 hydroxy! s 
directly connected to the chain, or an alkoxylated derivative 
(preferably ethoxylated or propoxylated) thereof. Z preferably 
will be derived from a reducing sugar in a reductive amination 
reaction; more preferably 2 5 a glycityl. Suitable reducing 
sugars include glucose, fructose, maltose, lactose, galactose, 
mannose, and xylose. As raw materials, high dextrose com syrup, 
high fructose corn syrup, and high maltose corn syrup can be 
utilized as well as the individual sugars listed above. These 
com syrups m^y yield a mix of sugar components for Z, It should 
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be understood that it is by no means intended to exclude other 
suitable raw materials, z preferably will be selected from the 
group consisting of -CH 2 -(CH0H) n -CH20H, -CH(CH 2 0H)-(CH0H)„.i- 
CH 2 0H, *CH2-(CHOH)2(CHOR')(CH0H)-CH20H, where n is an Integer from 
1 3 to S, inclusive, and R' is H or a cyclic or aliphatic 
monosaccharide, and alkoxylated derivatives thereof. Most 
preferred are glycityls wherein n is 4, particularly 
-CH 2 -(CH0H)4-CH20H. 

In Formula (I), Rl can be, for example, N-methyl, N-ethyl, 
N-propyl, N-lsopropyl, N-butyl, N-2-hydroxy ethyl, or N-2-hydroxy 
propyl . 

R2-C0-N< can be, for example, cocamlde, stearamlde, oleamide, 
lauramide, myristamide, capricaralde, palmitamide, tallowamide, 
etc. 

Z can be 1-deoxygludtyl, 2-deoxyfructityl , 1-deoxymaltltyl, 
l-deoxylact1tyl, I-deoxygalactityl, 1-deoxymannityl, 1-deoxymalto- 
triotityl, etc. 

Methods for making polyhydroxy fatty acid amides are known in 
the art. In general, they can be made by reacting an alkyl amine 
with a reducing sugar in a reductive animation reaction to form a 
corresponding N-alkyl polyhydroxyamlne, and then reacting the 
N-alkyl polyhydroxyamine with a fatty aliphatic ester or 
triglyceride In a condensati on/ami dati on step to form the N-alkyl, 
N-polyhydroxy fatty acid amide product. Processes for making 
compositions containing polyhydroxy fatty acid amides are 
disclosed, for example, in 6.B. Patent Specification 80g,060, 
published February 18, 1959, by Thomas Hedley & Co., Ltd., U.S. 
Patent 2,965,576, Issued December 20, I960 to E. R. Wilson, and 
U.S. Patent 2,703,798, Anthony M. Schwartz, issued March 8, 1955, 
U.S. Patent 1,985,424, Issued December 25, 1934 to Plggott, 
5,188,769, Connor et al, issued February 23, 1993 and 5,194,639, 
Connor et al, issued March 16, 1993, each of which is incorporated 
herein by reference. 

Zwltterlonic surfactants include derivatives of aliphatic 
quaternary ammonium, phosphonium, and sulphoniun compounds in 
which the aliphatic moiety can be straight or branched chain and 
therein one of the aliphatic substituents contains from about 8 to 
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24 carbon atoms and one contains an anionic water-sol ubilizing 
group. Particularly preferred zwitterionic materials are the 
ethoxylated ammonium sulfonates and sulfates disclosed in U.S. 
Pats. Nos. 3,925,262, Laughlin et al, issued December 9, 1975 and 
3,929,262, Laughlin et al, issued December 30, 1975, said patents 
being incorporated herein by reference. 

Ampholytic surfactants include derivatives of aliphatic or 
heterocyclic secondary and ternary amines in which the aliphatic 
raoiety can be straight chain or branched and wherein one of the 
aliphatic substituents contains from about 8 to about 24 carbon 
atoms and at least one aliphatic substituent contains an anionic 
water- sol ubili zing group. 

Protease Enzyme 

The compositions of this invention contain from about 0.001% 
to about 5%, more preferably from about 0,003% to about 4fc, most 
preferably from about 0.005% to about 3%, by weight, of active 
protease enzyme. Protease activity may be expressed in Anson 
units (A.U.) per kilogram of detergent. Levels of from 0*01 to 
about 150, preferably from about 0,05 to about 80, most perferably 
from about 0.1 to about 40 A.U. per kilogram have been found to be 
acceptable in compositions of the present Invention. 

The proteolytic enzyme can be of animal, vegetable or 
microorganism (preferred) origin. More preferred is serine 
proteolytic enzyme of bacterial origin. Purified or nonpurified 
forms of this enzyme may be used. Proteolytic enzymes produced by 
ch-aically or genetically modified mutants are included by 
definition, as are close structural enzyme variants. Particularly 
preferred is bacterial serine proteolytic enzyme obtained from 
fia£lllil&, Bacillus subtil is and/or Bacillus lichenifnrtti^ . 

Suitable proteolytic enzymes include Alcalase*. Esperase*, 
Durazym 1 *, SavlnaseR (preferred); HaxataseR, Maxacal* (preferred), 
and MaxaperaR 15 (protein engineered Maxacal); Purafect* 
(preferred) and subtil isin BPN and BPN'; which are commercially 
available. Preferred proteolytic enzymes are also modified 
bacterial serine proteases, such as those described in European 
Patent Application Serial Number 87 303761.8, filed April 28, 1987 
(particularly pages 17, 24 and 98), and which is called herein 
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"Protease B\ and In European Patent Application 199,404, Venegas, 
published October 29, 1986, which refers to a modified bacterial 
serine proteolytic enzyme which is called "Protease A" herein. 
Preferred proteolytic enzymes, then, are selected from the group 
consisting of SavinaseR, Alcalase*, Esperase R , Maxacal*, 
PurafectR, BPN', Protease A and Protease B, and mixtures thereof; 
more preferably AlcalaseR, SavinaseR, BPN' Protease B, and 
mixtures thereof; most preferred is Protease B, 

It is believed that the protease functions primarily by 
providing a desquamatory action to the detergent composition. It 
is believed that the proteases remove damaged (e.g. dry) skin 
cells on the surface of the sMn, thereby reducing the rough feel 
associated therewith. The protease removes the effect of prior 
damage to the skin, giving the skin a fresher, more youthful 
appearance and feel. When the protease is combined with a 
detergent surfactant the overall effect is to promote the health 
of the skin and to provide the consumer with a perceived mildness 
or skin feel /appearance advantage over other similar detergent 
compositions which do not contain both of the essential 
ingredients herein while still maintaining good cleaning 
performance * 
pH of the Composition 

Dishwashing compositions of the invention will be subjected 
to acidic stresses created by food soils when put to use, i.e., 
diluted and applied to soiled dishes. If a composition with a pH 
greater than 7 1s to be more effective in improving performance* 
it should contain a buffering agent capable of maintaining the 
alkaline pH in the composition and in dilute solutions, i.e., 
about 0.1% to 0.4% by weight aqueous solution, of the composition. 
The pKa value of this buffering agent should be about 0.5 to 1.0 
pH units below the desired pH value of the composition (determined 
as described above). Preferably, the pKa of the buffering agent 
should be from about 7 to about 9.5. Under these conditions the 
buffering agent most effectively controls the pH while using the 

least amount thereof • 

The buffering agent may be an active detergent in its own 
right, or it may be a low molecular weight, organic or inorganic 
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material that is used in this composition solely for maintaining 
an alkaline pH. Preferred buffering agents for compositions of 
this invention are nitrogen-containing materials. Some examples 
are amino adds or lower alcohol amines like mono-, di-, and 
tri-ethanol amine. Other preferred nitrogen-containing buffering 
agents are 2-am1no-2-ethyl-l,3*propanediol, 2-ami no*2 -methyl - 
propanol , 2-am1no-2-methyl-l ^-propanediol , tris-(hydroxy- 
methyl)aminomethane (a.k.a, tris) and disodlun glutaraate. 
N -methyl d 1 ethanol ami ne , 1 . 3-d 1 ami no - 2- propanol N.N'- tetr a - 
nethyl-l,3-diani1no-2-propanol, N,N-b1s(2-hydroxyethyl)glycine 
(a.k.a. blclne), and N-tris (hydrownethyl)methyl glycine (a.k.a. 
tricine) are also preferred. Mixtures of any of the above are 
acceptable. 

The buffering agent is present in the compositions of the 
Invention hereof at a level of from about 0-1% to 15%, preferably 
from about 1% to 10%, most preferably from about 2% to 8%, by 
weight of the composition. 
Enzvme Stabilizing System 

The preferred compositions herein may additionally comprise 
from about 0.001% to about 10%, preferably from about 0.005% to 
about 8%, most preferably from about 0.01% to about 6%, by weight 
of an enzyme stabilizing system. The enzyme stabilizing system 
can be any stabilizing system which is comatible with the enzyme 
of the present invention. Such stabilize J systems can comprise 
calcium 1on, boric acid, propylene glycol, short chain carbaxylic 
acid, boronic acid, poly hydroxy 1 compounds and mixtures thereof 
such as are described in U.S. Patents 4,261,868, Hora et al, 
Issued April 14, 1981; 4,404,115, Tai, issued September 13, 1983; 
4,318,818, Letton et al; 4,243,543, Euildert et al Issued January 
6, 1981; 4,462,922, Boskamp, issued July 31, 1984; 4,532,064, 
Boskamp, issued July 30, 1985; and 4,537,707, Seversorj Jr., issued 
August 27, 1985, all of which are incorporated herein by 
reference. 

Additionally, from 0 to about 10%, preferably from about 
0.01% to about 6% by weight, of chlorine bleach scavengers can be 
added to compositions of the present invention to prevent chlorine 
bleach species present in many water supplies from attacking and 
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inactivating the enzymes, especially under alkaline conditions, 
While chlorine levels in water nay be small, typically in the 
range from about 0.5 ppra to about 1,75 ppm, the available chlorine 
in the total volume of water that comes in contact with the ensyme 
during dishwashing is usually large; accordingly, enzyme stability 
in- use can be problematic* 

Suitable chlorine scavenger anions are salts containing 
ammonium cations. These can be selected from the group consisting 
of reducing materials like sulfite, bisulfite, thiosulfite, 
thiosulfate, iodide, etc., antioxidants like carbamate, ascorbate, 
etc., organic amines such as ethyl enedi ami netetracetic acid (EDTA) 
or alkali metal salt thereof and monoethanol amine (HEA), and 
mixtures thereof. Other conventional scavenging anions like 
sulfate, bisulfate, carbonate, bicarbonate, percarbonate, nitrate, 
chloride, borate, sodium perborate tetrahydrate, sodium perborate 
monohydrate, percarbonate, phosphate, condensed phosphate, 
acetate, benzoate, citrate, formate, lactate, malate, tartrate, 
salicylate, etc. and mixtures thereof can also be used. The 
preferred ammonium salts or other salts of the specific chlorine 
scavenger anions can either replace the suds controlling agent or 
be added in addition to the suds controlling agent. 

Although ammonium salts can be admixed with the detergent 
composition, they are prone to adsorb water and/or give off 
ammonia gas. Accordingly, it is better if they are protected In a 
particle like that described in U.S. Patent 4,652,392, Baginski et 
al, which is incorporated herein by reference. 
Suds Booster^ 

Highly desirable components Include from about IX to about 
20%, preferably from about 2% to about 15% of suds boosters such 
as betaines, ethylene oxide condensates, fatty acid amides, amine 
oxide semi-polar nonionlcs, sultaines, complex betaines and 
cat ionic surfactants* 

The composition of this invention can contain betaine 
detergent surfactants having the general formula: 

M . (-) 

R - N(Rl)2 - R 2 C00 
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wherein R is a hydrophobic group selected from the group 
consisting of alkyl groups containing from about 10 to about 22 
carbon atoms, preferably from about 12 to about 18 carbon atoms , 
alkyl aryl and aryl alkyl groups containing a similar number of 
carbon atoms with a benzene ring being treated as equivalent to 
about Z carbon atoms, and similar structures Interrupted by ami do 
or ether linkages; each R 1 is an alkyl group containing from 1 to 
about 3 carbon atoms; and R2 is an al kylene group containing from 
1 to about 6 carbon atoms. 

Examples of preferred betaines are dodecyl dimethyl betaine, 
cetyl dimethyl betaine, dodecyl ami dopropyl dimethyl betaine, 
tetradecyl dimethyl betaine, tetradecylamidopropyldlmethyl betaine, 
and dodecyl dimethyl ammonium hexanoate. 

Other suitable ami doalkyl betaines are disclosed in U.S. Pat. 
Nos. 3,950,417; 4,137,191; and 4,375,421; and British Patent Gfi 

No. 2,103,236, all of which are incorporated herein by reference. 

It will be recognized that the alkyl (and acyl) groups for 
the above betaine surfactants can be derived from either natural 
or synthetic sources, e,g., they can be derived from naturally 
occurring fatty adds; olefins such as those prepared by Ziegler, 
or Oxo processes; or from olefins separated from petroleum either 
with or without "cracking". 

The ethylene oxide condensates are broadly defined as 
compounds produced by the condensation of ethylene oxide groups 
(hydrophllic in nature) with an organic hydrophobic compr <~uj, 
which can be aliphatic or alkyl aromatic in nature. The lenc ;f 
the hydrophllic or polyoxyal kylene radical which Is condensed '.h 
any particular hydrophobic group can be readily adjusted to v ; ?V:i 
a water-soluble compound having the desired balance betvsar* 
hydrophllic and hydrophobic elements. 

Examples of such ethylene oxide condensates suitable as suds 
stabilizers are the condensation products of aliphatic alcohols 
with ethylene oxide. The alkyl chain of the aliphatic alcohol can 
either be straight or branched and generally contains from about 8 
to about 18, preferably from about 8 to about 14, carbon atoms for 
best performance as suds stabilizers, the ethylene oxide being 
present in amounts of from about 8 moles to about 30, preferably 
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from about 8 to about 14 moles of ethylene oxide per M i 9 of 
alcohol. 

Examples of the amide surfactants useful herein include the 
ammonia, monoethanol, and diethanol amides of fatty acids having 
5 an acyl moiety containing from about 8 to about 18 carbon atoms 
and represented by the general formula: 

R l - CO - N(H)||) . i(R 2 OH) 3 . n 
wherein R is a saturated or unsaturated, aliphatic hydrocarbon 
radical having from about 7 to 21, preferably from about n to 17 
10 carbon atoms} R 2 represents a methylene or ethylene group? and m 
is 1, 2, or 3, preferably 1. specific examples of said amides are 
mono-ethanol amine coconut fatty acid amide and diethanol amine 
dodecyl fatty add amide. These acyl moieties may be derived from 
naturally occurring glycerldes, e.g., coconut oil, pa l m oil 
l5 soybean oil, and tallow, but can be derived synthetically, e g ' 
by the oxidation of petroleum or by hydrogenation of carbon 
monoxide by the Fischer-Tropsch process. The monoethanol amide* 
and diethylamides of Ci 2 . 14 fatty acids are preferred. 

Amine oxide semi-polar nonionlc surfactants comprise 
20 compounds and mixtures of compounds having the formula- 
ic 
I 

R l(C2H40) n H+ 0" 

I 

*3 

-herein R, < s a „ allyfl , 2 - hydroxyalKyl ( 3 -hydroxyalkyl, or 
3.alkoxy-2-hydroxypropyl radical In which the alkyl and alkoxy 
respectively, contain from about 8 to about 18 carbon atoms R 2 
and Ra are each methyl, ethyl, propyl, isopropyl, 2~hydroxyethyl , 
2-hydroxypropyl, or 3-hydroxypropyl , and n is from 0 to about 10 
Particularly preferred are amine oxides of the formula- 

R2 



25 



30 



35 



I 

Rl - N+ 0^ 

. I 
A3 
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wherein Ri is a C12-16 alkyl and R2 and R3 are methyl or ethyl. 
The above ethylene oxide condensates, amides, and amine oxides are 
more fully described in U.S. Pat. No. 4,326,824 (Pancheri), 
incorporated herein by reference. 

The sultaines useful in the present invention are those 
compounds having the formula (R(Rl)zN+R 2 $03- wherein R is a Cg-Cxg 
hydrocarbyl group, preferably a C10-C16 alkyl group, more 
preferably a C12-C13 alkyl group, each R 1 is typically C1-C3 
alkyl* preferably methyl, and R* is a Ci-C$ hydrocarbyl group, 
preferably a C1-C3 alkyl ene or, preferably, hydroxyalkylene group. 
Examples of suitable sultaines include C12-C14 
dimethyl ammonio-2-hydroxypropyl sulfonate, C12-14 a»i*> propyl 
ammonio-2-hydroxypropyl sultaine, C12-14 dihydroxyethylawnonio 
propane sulfonate, and C16-I8 dimethyl annonio hexane sulfonate, 
with C12-14 araido propyl ammonio-2-hydroxypropyl sultaine being 
preferred. 

The complex betaines for use herein have the formula: 

R - (A) n - [N - (CHRi) x ]y - N - Q (I) 

I I 
B 6 

wherein R is a hydrocarbon group having from 7 to 22 carbon atoms, 

A is the group (C(O), n is 0 or 1, Rj is hydrogen or a lower alkyl 

group, x is 2 or 3, y is an integer of 0 to 4, Q is the group 

-R2COOH wherein R2 is an alkyl ene group having from 1 to 6 carbon 

atoms and H is hydrogen or an ion from the groups alkali metals* 

alkaline earth metals, ammonium and substituted ammonium and Bis 

hydrogen or a group Q as defined. 

An example of this category is alkyl amphopolycarboxy 

glycinate of the formula: 

3Q CH2COONa CHgCOONa CHgCOONa CH2CH2Na 

R - N - CH2CH2CH2 - N - CH2CH2CH2N - CH2CH2CH2N < 

CH 2 C00Na 

The composition of this invention can also contain certain 
cat ionic quaternary ammonium surfactants of the formula: 
35 [R^ORZjy] [R3(0R*)y]2R 4 N+X- 

or amine surfactants of the formula: 



20 



25 
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[Rl(0R2) y ][R3(0RZ) y ]R4N 
wherein R 1 is an alkyl or alkyl benzyl group having from about 6 
to about 16 carbon atoms in the alkyl chain; each R* is selected 
from the group consisting of -CH2CH2-, -CH2CH(CH3)-, 
5 -CH 2 CH(CH20H)-, -CHZCH2CH2-, and mixtures thereof; each R3 is 
selected from the group consisting of C1-C4 alkyl, C1-C4 
hydroxyalkyl, benzyl, and hydrogen when y is not 0; R* is the same 
as R3 or is an alkyl chain wherein the total number of carbon 
atoms of Rl plus R* is from about 8 to about 16; each y is from 0 

l0 to about 10, and the sum of the y values is from 0 to about 15; 
and X is any compatible anion. 

Preferred of the above are the alkyl quaternary ammonium 
surfactants, especially the mono-long chain alkyl surfactants 
described in the above formula when R* 1s selected from the same 

ls groups as R 3 . The most preferred quaternary ammonium surfactants 
are the chloride, bromide, and methyl sulfate C8-16 alkyl 
trlmethyl ammonium salts, c^ie alkyl 

di(hydroxyethylJmethylammonium salts, the Cs-]6 alkyl 
hydroxyethyl dimethyl ammonium salts, Cg-ie alkyl oxy propyl 

20 trimethyl ammonium salts, and the Ca-jg alkyl o^ypropyl 
dihydroxyethylmethyl ammonium salts. Of the above, the Cjq-14 
alkyl trimethyl ammonium salts are preferred, e.g., decyl 
trimethyl ammonium methyl sulfate, lauryl trimethyl arononi urn 
chloride, myristyl trimethyl ammonium bromide and coconut 

25 trimethyl ammonium chloride, and methyl sul fate . 

The suds boosters used in the compositions of this invention 
can contain any one or mixture of the suds boosters listed above. 

Calcium or Magnesium Ions 

The presence of calcium and/or magnesium (divalent) ions 
30 improves the cleaning of greasy soils for various compositions, 
i.e. compositions containing alkyl ethoxy carboxylates and/or 
polyhydroxy fatty add amide. This Is especially true when the 
compositions are used In softened water that contains few divalent 
ions. It 1s believed that calcium and/or magnesium ions increase 
3S the packing of the surfactants at the oil/water interface, thereby 
reducing interfacial tension and Improving grease cleaning. 
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Compositions of the Invention hereof containing magnesium 
and/or calcium Ions exhibit good grease removal, manifest mildness 
to the skin, and provide good storage stability. The ions are 
present in the compositions hereof at an active level of from 
5 about 0.1X to 4%, preferably from about 0.3% to 3.5%, more 
preferably from about 0.6% to IX, by weight. 

Preferably, the magnesium or calcium ions are added as a 
hydroxide, chloride, acetate, formate, oxide or nitrate salt to 
the compositions of the present invention. 
10 The amount of calcium or magnesium ions present in 

compositions of the invention will be dependent upon the amount of 
total surfactant present therein, including the amount of alkyl 
ethoxy carboxylates and polyhydroxy fatty acid amide. When 
calcium Ions are present in the compositions of this invention, 
1S the molar ratio of calcium ions to total anionic surfactant is 
from about 0.25:1 to about 2;1 for compositions of the Invention ' 
Formulating such divalent ion-containing compositions in 
alkaline pH matrices may be difficult due to the incompatibility 
of the divalent Ions, particularly magnesium, with hydroxide ions. 
20 When both divalent ions and alkaline pH are combined with the 
surfactant mixture of this invention, grease cleaning is achieved 
that is superior to that obtained by either alkaline pH or 
divalent 1ons alone. Yet, during storage, the stability of these 
compositions becomes poor due to the formation of hydroxide 
23 precipitates. Therefore, chelating agents discussed herein below 
may also be necessary. 
Other Qeljgaa] Cojffiongfltg, 

In addition to the essential ingredients described 
hereinbefore, the compositions contain other conventional 
30 ingredients, especially those associated with dishwashing 
compositions. 

The compositions can also contain from about 0.01% to about 
15%, preferably from about 1% to about 10%, by weight noMonic 
detergent surfactants which do not foam and may even inhibit 
35 foaming. Suitable nonionic detergents are disclosed in U S 
Patent 4,321,165, Smith et al (March 23, 1982) 4,316,824 Pancheri 
(February 234, 1982) and U.S. Patent 3,929,678, Laughlin et al., 
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(December 30, 1975). Exemplary, non-1 1m1t1ng classes of useful 
nonionic surfactants are listed below. 

1. The polyethylene, polypropylene, and polybutylene oxide 
condensates of alkyl phenols. In general, the polyethylene oxide 

3 condensates are preferred* These compounds Include the 
condensation products of alKyl phenols having an alkyl group 
containing from 6 to 12 carbon atoms in either a straight" or 
branched -chain configuration with the alkylene oxide. 
Commercially available nonionic surfactants of this type include 

L0 IgepalTH CQ-630, marketed by the GAF Corporation; and TritonTM 
X-45, X-114, X-100, and X-102, all marketed by the Rohm & Haas 
Company. 

2. The condensation products of aliphatic alcohols with from 
about 1 to about 25 moles of ethylene oxide. The alkyl chain of 

I5 the aliphatic alcohol can either be straight or branched, primary 
or secondary, and generally contains from 8 to 22 carbon atoms* 
Particularly preferred are the condensation products of alcohols 
having an alkyl group containing from about 10 to about 20 carbon 
atoms with from about 2 to about 10 moles of ethylene oxide per 

20 mole of alcohol. 

3. The condensation products of ethylene oxide with a 
hydrophobic base formed by the condensation of propylene oxide 
with propylene glycol* The hydrophobic portion of these compounds 
preferably has a molecular weight of from about 1500 to about 1800 

25 and exhibits water insolubility. 

4. The condensation products of ethylene oxide with the 
product resulting from the reaction of propylene oxide and 
ethyl enedi amine* 

5. Alkyl polysaccharides disclosed in U*S* Patent 4,565,647, 
30 Llenado, issued January 21, 1986, having a hydrophobic group con- 
taining from about 6 to about 30 carbon atoms, preferably from 
about 10 to about 16 carbon atoms and a polysaccharide, e.g., a 
polyglycoside, hydrophlUc group containing from about 1.3 to 
about 10, preferably from about 1.3 to about 3, most preferably 
from about 1.3 to about ZJ saccharide units. U.S. Patent Nos. 
4,373,203 and 4,732,704, incorporated herein by reference, also 
describe acceptable surfactants. 



35 
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Other conventional optional Ingredients which are usually 
used in additive levels of below about 5% Include opadfiers, 
antioxidants, bactericides, dyes, perfumes, optical brighteners, 
and the like* 

5 Optional enzymes such as lipase and/or amylase may be added 

to the compositions of the present invention for additional 
cleaning benefits. 

Detergency builders can also be present in amounts from OX to 
about 50%, preferably from about 2* to about 30%, most preferably 

l0 from about 5% to about 15%. It is typical 1n light duty liquid or 
gel dishwashing detergent compositions to have no detergent 
builder present. However, certain compositions containing 
magnesium or calcium Ions may require the additional presence of 
low levels of, preferably from 0 to about 10%, more preferably 

l5 from about 0.5% to about 3%, chelating agents selected from the' 
group consisting of bicine/bis(2-ethanol)blyc1ne), citrate 
N-(2-hydroxylothyl) iminodiacetic add (HIDA), N-(2,3-dihydroxy- 
propyl) iminodiacetic acid (GIOA), and their alkali metal salts. 
Some of these chelating agents are also identified in the art as 

20 detergency builders. 

The compositions of this invention may contain for chelating 
and detergency purposes from about 0,001% to about 15% of certain 
alKylpolyethoxypolycarboxlyate surfactants of the general formula 
R - 0 - (CH ~ CH - 0) x - R3 

25 II 

Rl R2 

wherein R is a Cg to Cia alkyl group, x ranges from about 1 to 
about 24, Ri and Rg are selected from the group consisting of 
hydrogen, methyl acid radical succinic acid radical hydroxy 

30 succinic acid radical, and mixtures thereof, wherein at least one 
Rl or R2 is a succinic acid anchor hydroxysucdnic add radical. 
An example of a commercially available alkylpolyethoxypoly- 
carboxylate which can be employed in the present invention is 
POLY-TERSENT C, 01 in Corporation, Cheshire, CT. 

35 The alKylpolyethoxypolycarboxylate surfactant is selected on 

the basis of its degree of hydrophilidty. A balance of 
carboxylation and ethoxylation is required 1n the 
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alkylpolyethoxypolycarboxylate In order tp achieve maximum 
chelating benefits without affecting the cleaning benefits which 
is associated with the divalent ions or the sudsing of the liquid 
or gel dishwashing detergent compositions. The number of 
s carboxylate groups dictates the chelating ability, too much 
carboxylatlon will result In too strong a chelator and prevent 
cleaning by the divalent ions. A high degree of ethoxylatlon Is 
desired for mildness and solubility; however, too high a level 
will affect sudsing. Therefore, an alkylpolycthoxypolycarboxylate 
l0 with a modest degree of ethoxylatlon and minimal carboxylatlon 1s 
desirable. 

Other desirable ingredients Include diluents and solvents. 
Oiluents can be Inorganic salts, such as sodium sulfate, sodium 
chloride, sodium bicarbonate, etc., and the solvents include 
l5 water, lower molecular weight alcohols such as ethyl alcohol, 
Isopropyl alcohol, etc. In liquid detergent compositions there 
will typically be from 0% to about 90%, preferably from about 20% 
to about 70%, most preferably from about 40% to about 60% of 
water, and from 0% to about 50%, most preferably from about 3% to 
20 about 10% of Ingredients to promote solubility, including ethyl or 
isopropyl alcohol, conventional hydrotropes, etc. 

In the method aspect of this Invention, soiled dishes are 
contacted with an effective amount, typically from about O.S ml. 

25 to about 20 ml. (per 2$ dishes being treated), preferably from 
about 3 ml. to about 10 ml., of the detergent composition of the 
present invention. The actual amount of liquid detergent 
composition used will be based on the judgement of user, and will 
typically depend upon factors such as the particular product 

30 formulation of the composition, including the concentration of 
active ingredient 1n the composition, the number of soiled dishes 
to be cleaned, the degree of soiling on the dishes, and the like. 
The particular product formulation, in turn, will depend upon a 
number of factors, such as the intended market (i.e., U.S., 

35 Europe, Japan, etc.) for the composition product. The following 
are examples of typical methods in which the detergent 
compositions of the present invention may be used to clean dishes. 
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These examples are for illustrative purposes and are not intended 
to be limiting. 

In a typical U.S. application, from about 3 ml. to about IS 
ml., preferably from about 5 ml. to about 10 ml. of a liquid 
5 detergent composition Is combined with from about 1,000 ml. to 
about 10,000 ml., more typically from about 3,000 ml. to about 
5,000 ml. of water In a sink having a volumetric capacity In the 
range of from about 5,000 ml, to about 20,000 ml., more typically 
from about 10,000 ml. to about 15,000 ml. The detergent 
10 composition has a surfactant mixture concentration of from about 
21% to about 44% by weight, preferably from about 25% to about 40% 
by weight. The soiled dishes are Immersed In the sink containing 
the detergent composition and water, where they are cleaned by 
contacting the soiled surface of the dish with a cloth, sponge, or 
15 similar article. The cloth, sponge, or similar article may be 
immersed In the detergent composition and water mixture prior to 
being contacted with the dish surface, and is typically contacted 
with the dish surface for a period of time ranging from about 1 to 
about 10 seconds, although the actual time will vary with each 
20 application and user. The contacting of the cloth, sponge, or 
similar article to the dish surface is preferably accompanied by a 
concurrent scrubbing of the dish surface. 

In a typical European market application, from about 3 ml. to 
about 15 ml., preferably from about 3 ml. to about 10 ml. of a 
2s liquid detergent composition Is combined with from about 1,000 ml. 
to about 10,000 ml., more typically from about 3,000 ml. to about 
5,000 ml. of water in a sink having a volumetric capacity 1n the 
range of from about 5,000 ml. to about 20,000 ml., more typically 
from about 10,000 ml. to about 15,000 ml. The detergent 
30 composition has a surfactant mixture concentration of from about 
20% to about 50% by weight, preferably from about 30% to about 
40%, by weight. The soiled dishes are Immersed In the sink 
containing the detergent composition and water, where they are 
cleaned by contacting the soiled surface of the dish with a cloth, 
33 sponge, or similar article. The cloth, sponge, or similar article 
may be immersed in the detergent composition and water mixture 
prior to being contacted with the dish surface, and is typically 
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contacted with the dish surface for a period of time ranging from 
about 1 to about 10 seconds, although the actual time will vary 
with each application and user. The contacting of the cloth, 
sponge, or similar article to the dish surface is preferably 
accompanied by a concurrent scrubbing of the dish surface. 

In a typical Latin American and Japanese market application, 
from about 1 ml. to about 50 ml., preferably from about 2 ml. to 
about 10 ml. of a detergent composition is combined with from 
about 50 ml. to about 2,000 ml., more typically from about 100 ml. 
to about 1,000 ml. of water in a bowl having a volumetric capacity 
in the range of from about 500 ml. to about 5,000 ml., more 
typically from about 500 ml. to about 2,000 ml. The detergent 
composition has a surfactant mixture concentration of from about 
5X to about 40* by weight, preferably from about 10* to about 30* 
by weight. The soiled dishes are cleaned by contacting the soiled 
surface of the dish with a cloth, sponge, or similar article. The 
cloth, sponge, or similar article may be immersed in the detergent 
composition and water mixture prior to being contacted with the 
dish surface, and is typically contacted with the dish surface for 
a period of time ranging from about 1 to about 10 seconds, 
although the actual time will vary with each application and user. 
The contacting of the cloth, sponge, or similar article to the 
dish surface is preferably accompanied by a concurrent scrubbing 
of the dish surface. 

Another method of use will comprise immersing the soiled 
dishes into a water bath without any liquid dishwashing detergent. 
A device for absorbing liquid dishwashing detergent, such as a 
sponge, is placed directly into a separate quantity of undiluted 
liquid dishwashing composition for a period of time typically 
ranging from about 1 to about 5 seconds. The absorbing device, 
and consequently the undiluted liquid dishwashing composition, is 
then contacted individually to the surface of each of the soiled 
dishes to remove said soiling. The absorbing device is typically 
contacted with each dish surface for a period of time range from 
about l to about 10 seconds, although the actual time of applica- 
tion will be dependent upon factors such as the degree of soiling 
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of the dish. The contacting of the absorbing device to the dish 
surface 1s preferably accompanied by concurrent scrubbing. 

As used herein, all percentages, parts, and ratios are by 
weight unless otherwise stated. 

The following Examples illustrate the invention and 
facilitate Us understanding. 



EXAMPLE I 

A commercial enzyme (a protease), Maxatase R , was added at the 
level of 26 Anson Units per kilogram of product (Composition A) to 
a mild, light duty dishwashing liquid (Composition B) comprising 
13 parts ammonium Cj2-]3 alkylpolyethoxylate(l) sulfate, 14 parts 
ammonium CJ2-13 alkylpolyethoxylate(iz) sulfate, and 5 parts C12 
alkyl dimethyl amine oxide. 

A home usage test was conducted with 120 panelists. Half of 
them used the en2yme containing product (Composition A) and the 
other half used the non-enzyme product (Composition B) for two 
weeks* They were then asked to compare the test product with 
their own product. Composition A was rated significantly higher 
(>95% confidence level) for product mildness, softness of hands, 
and smoothness of hands. 

Similarly, in a hand immersion test, panelists were asked to 
soak their hands in the two different product solutions for 30 
minutes each day, Monday through Thursday. Their hand conditions 
were then evaluated by expert graders to evaluate the overall 
health and the extent of flakiness and panelist preferences 
between treatments were determined. All results Indicated that 
Composition A treated skin was moister and smoother than 
Composition B and was more preferred by the panelists. 

EXAMPLE II 

Light duty liquid dishwashing detergent formulae are as 
follows: 

Composition 

Ingredient £ D £ 

% Weight 

Ammonium C12-13 alkyl 

ethoxy(i) sulfate 28.50 28.50 28.50 
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5 



10 



15 





Z.ol 


2.Q1 


2.61 


Detaine/ i ex. runic /u*^ 


0*87/0* 10 


0.B7/0.10 


0*87/0.10 


nmHHiifi tun Ajrivfie suiionaxe 


9 fin 
2.UU 


Z.00 


2.00 


Etnanol 


4.00 


4.00 


4.00 


Ammonium citrate 


0.06 


0.0$ 


0.06 


Magnesium chloride 

■ 


3.32 


3.32 


3.32 


Ammonium sulfate 


0.08 


0.08 


0.08 


Hydrogen peroxide 


200 ppa 


200 ppn 


200 ppn 


Perfume 


0.18 


0.18 


0.18 


JR 400 Polymer 


0.00 


1.00 


0.00 


Protease B 


0.00 


0.00 


0.50 


Water and minors 









A hand immersion in which panelists were asked to soak each 
hand in two different solutions, one a day for four days resulted 
in significantly improved mildness for the protease containing 
composition (Composition E) as compared to control (Composition C) 
and composition containing cationic polymer (Composition 0). 



20 



25 



30 



3S 



Light duty liquid 
follows: 

Ingredient 

Ammonium C12 Cj3 alkyl 
ethoxy (1) sulfate 

Ammonium alkyl ethoxy 
(Ave 6.5} sulfate 

Amine oxide 

Ammonium xylene 
sulfonate 

Ethanol 

Sodium chloride 
Ammonium citrate 
Perfume 

Hydrogen peroxide 



EXAMPLE Hi 
dishwashing detergent 

Composition 

% Weight 



15.500 
11.900 

5.000 

4.000 
5.500 
1.000 
0.100 
0.090 
0.165 



15.500 
11.900 

5.000 

5.000 
5.500 
1.000 
0.100 
0.090 
0.165 



f omul ae are as 



15.500 
11.900 

5.000 

4.000 
5.500 

1.000 
0.100 
0.090 
0.165 
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10 



15 



20 



25 



30 



35 



Protease B 
Water and miners 



0.000 



0.050 
—Balance 



0.150 



A hand Inversion test In which panelists were asked te soak 
their hands twice a day for 15 minutes each for four days resulted 
In significantly Improved skin condition for lower protease 
containing compositions (6) as compared to control (F) and 
containing 0.15% active protease (Composition H). 



pX flMPlP TV 



Light duty liquid 


QlSnwoSn iny 


detergent f onnul ae are 


follows; 




Comp o SJLvj-Qn 




Tnaredient 


T 
I 


g Weight 


& 


Sodium C12-13 alkyl 








ethoxy (1) sulfate 


c nrtrt 
g , uuu 


6.000 


0.000 


sodiuii Ci2-i3 «ikyi 








ethoxy (1-3) sulfate 


13.200 


13.200 


13.200 


C12 Glucose Amide 


6.000 


6.000 


6.000 


Coconut amine oxide 


2.000 


2.000 


2.000 


Hydrogen peroxide 


0.006 


0.006 


0.006 


Ethanol 


5.500 


5.500 


5.500 


Neodol* CnEg 1 


5.000 


5.000 


5.000 


Sodium di ethylene pent a 








acetate (40*) 


0.030 


0.030 


0.030 


Perfume 


0.090 


0.090 


0.090 


Magnesiums (added as 


0.700 


0.700 


0.700 


chloride) 








Calcium** (added as 


0.400 


0.400 


0.400 


chloride) Sodium 


sulfate 


0.060 


1 


0*060 








Protease B 


0.000 


0.050 


0.010 


Water and minors 


• 






pH 910% (As made) 


7.100 


7.100 


7.100 


iNonlonlc surfactant from Shell 







as 



0.060 
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A hand immersion test consist lug of fl^bteen panelists 
soakitw their hands bands in test products once a day for 30 
minutes for a total of four days resulted In significant 
improvements in overall skin condition for both levels of protease 
containing compositions (J and K) as compared to control U). 



EXAHPU V 

Concentrated light duty liquid 
compositions are as follows: 

Ingredients 

Diethyl enetrl amine penta acetate 
Ethano! 

Hagnoslun hydroxide 

Sucrose 

Alkyl ethoxy(i.o) sulfate 
Sodium hydroxide 
Polyhydroay fatty acid amide 

Amine oxide 

Coco ami do propyl betaine 
Perfume 

Calcium xylene sulfonate 
Alkyl diphenyl oxide dl sulfonate* 
Calcium formate 

Protease B 
Mater 



dishwashing detergent 





* By Weight 




t 


ft 


H 


0 I. 


0.06 


0.06 


0.06 


0.06 


9,15 


9.15 


9-15 


9.15 


2.18 


2.18 


2.18 


2.18 


1.50 


1.50 


1.50 


1,50 


34.14 


34.14 


34*14 


34.24 


1.13 


1.13 


1.13 


1.13 


6.50 


6.50 


6.50 


6*50 


3.00 


3*00 


3.00 


3,00 


2*00 


2.00 


2.00 


2,00 


0.23 


0,23 


0.23 


0.23 


2.0$ 


2.05 


o.oo 


0.00 


0.00 


0.00 


2.30 


2.30 


0.53 


0.53 


1.14 


1.14 


0.05 


0.08 


0.05 


0.08 



... Balance- ----- 



lDQVFAX 2A 

Other compositions of the present invention are obtained when 
Protease 6 is substituted -ith other proteases such as Haxacal*, 
SavinaseK, and BPN- 
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What is c laime d is: 

1 A light-duty liquid or gel dishwashing determent composition comprising by 
weight: 

( 4 ) from 5% to 99% of detergent suifcchuu selected from the group consisting of 
polytiydroxy fttry acid amides; aonionio fctty alkylpolygiycosid^; »M 

S wl&ies; C^is aBcyl benzene sulfonates, C M2 alkyl ether sulfates; Cg.22 

olefin sulfonates; Cg.22 pa«ffia sutfctcs; Cjuzi ^ S^"^ sulfonates; 
fetty acid ester sulfonates; secondary alcohol sulfates; Ci.2.16 
carboxyfates; <^1M6 special soaps; aniphotytic detergent surfcetanta; 
zwittcrioinc detergent sutfectaftts; and mixtures thereof, and 

10 (b) from 0.001V« to m active protease; preferably, the prou«« b selected from 
the group consisting of serine proteolytic enzyme obtained from 
Bacillus subtitis, ftaefflus ktenfbrmifl and nnttures thereof 
said composition having a pH between 4to U a preferably, between 6 and 10, 

2. The composition of Claim 1 wherein the detergent surfectant is selected from 
the group corosilDg of poryhydroxy fttty add amides; nonioaic fctty 
alkylpDlyghicoaidea, Cg-22 c 9-15 l*"*** wlfonates; Cb-22 ^ 
ether suHfces; C^22 ^yl glyceryl ether sulfonates; feuy acid ester sulfonates; 

5 secondary alcohol sulfites C 12 .i6 alkyl ethoxy cartcxyfetes; C\{„\6 secondary 
toaps and mixiares thereof. 

3. The composition of Claim I or 2 Amber comprising from about U4 to 20% 
suds booster and wherein the suds booster is selected from the group consisting of 
betxines, ethylene oxide condensates, fatty acid amides, endue oxide seim-pobr 
nonicnics, suhaines, complex betaines, cotionic surfactants and mixtures thereof 

5 

4 The composition of any one of tbe preceding cfcrims comprising from 0.003% to 
4% active protease, wherein the pro*=«e b adeeted from the group consisting of 
Savituse®, Maxacal®, Protease A, Protease B, and momm* thereo£ 

S. The composition of ^ny of the preceding daims wherein said detergent 
surfactant is selected from the gneip consisting Of polyhydroxy fatty add smldes; C8- 
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22 alkyl sulfites; C8-22 alkyl ether sulfites; C12-16 alkyl ethoxy carboxylates; Cm- 

c 16 special soaps. 

s 

6. The composition of any of the preceding claims comprising from 10% to 70% 
detergent surfactant. 

7. The composition of any one of the preceding claims further comprising from 
0001% to 10% of an enzyme stabilising system. 



8. The composition of any one of the preceding claims further comprising from 
0.01% to 4% magnesium or calcium ions or mixtures thereof; wherein the magnesium 
or calcium ions are added as a salt selected from the group consisting of hydroxide, 
oxide, chloride, formate, acetate, and mixtures thereof and the enzyme stabilizing 
system is selected from the group consisting of calcium ion; boric acid; propylene 
glycol; short chain carboxyfic add; borohic acid; poryhydroxyl compounds and 
mixtures thereof. 

9. A light duty liquid dishwashing detergent composition comprising by weight: 
(a) from 20% to 60% of a detergent surfactant 

selected from the group consisting of C 8 .22 ^kyl ether sulfites; Cj 2 glucose 
aniide; C8.i2alkyl sulfites; and mixtures thereof; 

from 0.005% to 3% active protease selected from the group consisting of 
Protease A, Protease B and mixtures thereof, 

from 0.1% to 10% norrionic surfactant selected from the group consisting of 
polyethylene, polypropylene, and polybutyiene oxide condensates of alkyl 
phenols, condensation products of aliphatic alcohols with from 1 to 25 moles 
10 of ethylene oxide, condensation products of ethylene oxide with a hydrophobic 

base formed by the condensation of propylene oxide with propylene glycol; and 
mixtures thereof ' 

(d) from 2% to 15% suds booster selected from the group consisting 
amine oxide semi-polar nonionics, and mixtures thereof; and 
15 (e) from 0.5% to 1% magnesium or calcium ions or rnixtures thereof, the ions 
added as a salt selected from the group consisting of hydroxide, chloride, 
formate, and mixtures thereof; 



O) 
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wherein said composition having a pH in a 10% water solution at 20°C of between 
6,5 and 9.5, 

20 

10, A method for improving light duty liquid dishwashing detergent composition 
mildness comprising adding a low level of prate* , . enzyme with detergent smfectant 
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